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FOREWORD 

The computer printouts given in the tables were derived from a survey of 

veterinary career ladders conducted during December 1965 and January 1966 by 
HRB-Singer, Inc., State College, Pennsylvania, under contract No. AF 41(609)- 
2379.   Computer programs for analyzing the job inventory data were prepared by 
Computer Sciences Corporation, Houston, Texas, under contract No. AF 41(609)- 
1982 and contract No. AF 41(609)-238"\ 

The research reported was carried out under Project 7734, Development 
of Methods for Describing, Evaluating, and Structuring Air Force Occupations; 
Task 773401, Development of Methods for Coli   "ting, Analyzing, and Reporting 
Information Describing Air Force Specialties. 

This report has been reviewed and is approved. 

James H. Ritter, Colonel USAF 
Commander 



ABSTRACT 

In keeping with present trends toward the automation of personnel information, 
the Air Force method of job analysis provides for the exploitation of advances in 
electronic computer technology.   Computer capability is applied not only in the 

analysis of job inventory data but also in the construction, administration, and publica- 
tion phases of the procedure.   During inventory construction the computer is used to 

prepare alphabetic lists of tentative task statements according to pertinent key words. 
This grouping by ropic facilitates the detection of redundancy and insures the elimina- 
tion of duplicate statements.   In the administration phase, the computer selects the re- 
quired sample of job incumbents from current personnel rosters maintained on magnetic 
tape.   In addition, the computer prints names and addresses on appropriate labels to 
attach to inventories tor mailing.   It is in the area of occupational data analysis, how- 
ever, that the computer makes its most impressive impact.   By application of a complex 
program consisting of over 50,000 instructions, those incumbents in a survey sample 
who perform essentially the same job are grouped together, and a job description com- 
posed of duties and tasks is published for each such job type identified.   The com- 
puter also lists information available for each case and reports means, standard devia- 
tions, and distributions of values for specified variables.   Composite job descriptions 
may also be obtained for any group defined in terms of job-related variables such as 

grade, specialty, years of experience, or specialized training.  Other programs compute 

and generate t lbles showing group similarities and group differences, thus providing a 
condensed picture of interrelationships or revealing dissimilarities among job types 
or other groups.   And finally, a program selects and arranges the job descriptions, 
tabular outputs, and explanatory text materials in any desired order and publishes the 

complete job analysis survey report. 
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IMPACT OF THE COMPUTER ON JOB ANALYSIS 
IN THE UNITED STATES AIR FORCE 

I.  INTRODUCTION 

The phenomenal computer capability of compressing months of calculation by conven- 

tional merhods into a matte: of hours has led to widespread applications in business and 

industry and in agencies of the United States government.   The computer today plays a major 
role in the solution of problems of astronomy, space flight, airplane and missile design, 
nuclear physics, weather forecasting, fend analysis, and information storage and retrieval. 

The use of the computer in the operations of the Internal Revenue Service, in public utilities, 
anii in banks has made commonplace the injunction, "Do not fold, spindle, or mutilate."   It 

is inevitable perhaps that the computer should become involved with personnel management. 
In step with advances in the processing of personnel data, the Air Force has evolved a job 

analysis methodology which is compatible with specifically designed computer programs. 

II. IHK AIR FORCE METHOD OF JOB ANALYSIS 

As described in detail in several reports by Morsh and others,1 the job inventory is the 
foundation of the Air Force method of job analysis.   The inventory, designed to cover all levels 
of a particular career or promotion ladder, is constructed from published source materials accord- 
ing to a standardized format.   An inventor)' usually consists of from 200 to 400 task statements, 
grouped under major functional categories which are called duties.   After technical review and 

revision the inventory is administered by mail to samples of approximately 500 to 2,000 job 
incumbents.   The participants suppl) identification and background information and indicate 

performance or non-performance of tasks.   They then record the relative time spent on each 

task and rate the tasks on factors such as difficulty, frequency of performance, criticality, or 
training emphasis required.   Incumbents' responses constitute the raw data for the computer 
analyses. 

III. SELECTION OF REPRESENTATIVE SAMPLES 

The computer facilitates the selection of current and representative samples for inventory 
administration.   Up-to-date files of all personnel in the Air Force are maintained on magnetic 
tape for maximum accessibility.   A computer program enables a user to request any desired 
roster from this tape.   In addition, the computer prints the name and mailing address on appro- 

priate labels.   Thus, the required sample may be selected and inventories addressed and mailed 

to incumbents with a minimum of clerical assistance. 

IV.  CROUP JOB DESCRIPTIONS 

It is in the analysis of occupational data, however, that the electronic computer makes 
its most impressive impact.   Comp'ex programs have been written for treating masses of job 

All of the sources included in the list of references serve to provide a general background of job 
analysis concepts and techniques. 



data which until recently would have been impossible to handle.   The outputs of these programs 
have significant implications for occupational research and for personnel management. 

The computer will generate compo ite job descriptions, made up of tasks performed, for 
any group of individuals where the cases can be defined in terms of background variables.   For 
example, a job description can be computed for incumbents who have taken a special course, 
or for individuals who have been on the job for less than six months, or for men in the surveyed 
specialty who are assigned to a particular squadron.   Indeed, job descriptions can be generated 
in terms of values or ranges of values on as many as nine variables.  Thus, it is perfectly fea- 

sible to obtain a description for a group of weather officers, say, who are all majors *rith regular 
commissions, who hold a Bachelor's degree in engineering and have completed a course in high 
altitude forecasting, have a minimum of 24 months' experience as meteorologists, are assigned 
to an overseas command, ure less than 35 years of age, and are married or divorced. 

Tables 1 through 10 in the appendix are replications of computer printouts of various 
facets of job analysis procedures.   Table 1 presents the first page of a standard consolidated 
group job description which may run to five or six pages.   This particular description was com- 
piled for Air Force Veterinary Specialists working at the journeyman level.   The percentage of 
work time fully accounted for is computed for both duties and tasks.   The percentage shows the 
extent to which the composite job description covers the work of the average member of the group. 
Values in the first numeric column indicate the percentage of members performing each task. 

Column 2 shows the average percentage of work time spent by members of this journeyman group 
who perform each task.   Column 3 indicates tne average percentage of work time spent on each 
task distributed across the group.   This third column is the group job description since it accounts 
for the work time of all members.   Tasks in the job description are arranged in descending order 
of magnitude of values in this column.   Column 4 presents the cumulative sums of the values in 
Column 3, ihat is, the average percentage of work time accounted for by tasks up to and includ- 
ing any task listed in the job description. 

As seen in Table 2, similar job descriptions are also published where duty categories are 
used instead of tasks. 

V.  JOB TYPE DESCRIPTIONS 

The computer program having the greatest potentiality for manpower organization and 
personnel management is that which identifies and describes the job types existing in an occu- 
pational survey sample (Morsh, April 1965).   This highly complex program first computes the 
similarity between every pair of jobs in the sample.   Since the complete square matrix is 
generated, the initial step for a 2,000-case sample involves computation of some 4,000,000 
overlap values.   Then, by means of an automated job clustering program consisting of over 

50,000 programmed instructions, incumbents performing essentially the same jobs are iden- 
tified and grouped together.   Task and duty job descriptions are published for each job type 
differentiated. 

Table 3 presents the first page of the job description by tasks computed for the Food 
and Sanitation Inspector job type identified in the veterinary career ladder. The same job 
type description based on duties is shown in Table 4. Job type descriptions appear in the 
same format as other group descriptions previously described. 

VI.  DESCRIPTION OF JOB TYPE MEMBERS 

Another program is used to describe the individual members of each job type in terms of 

the history and background information collected during the survey.   The computer tabulates 
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all the data available for each member of the group under appropriate headings.   For example, 
the tabulation might include such information as grade, specialty, education, command, special 
courses attended, and months of experience in the career field reported by members of the par- 
ticular job type.   Table 5 presents the background information data of Food and Sanitation In- 

spectors who compose one of the significant job types identified in the survey of the VPterinary 

career ladder.   These history and background -ummary reports are extremely valuable.   Fr- in- 

stance, they serve to identify persons working above or below their skill level or to locate jobs 
which can be performed by inexperienced personnel. 

VII.  CONSOLIDATION OF GROUP INFORMATION BY TASK 

Instead of reporting job data in terms of groups of individuals surveyed, a program has been 
developed which analyzes the data according to the tasks performed.   Tasks are listed in inven- 
tory order showing the percentage of the members of a group who perform each task.   The group 
may be the entire sample sun-eyed or any job type or other subgroup specified.   The percentage 

of members performing each task for groups with differing amounts of active federal military serv- 
ice is shown in Table 6.   Only the first 48 tasks of the 256 tasks in the inventory have been in- 

cluded.   Similar tables list tasks in inventory order but show the average percentage of time 
spent on each task by group members.   The average percentage of time spent on the first 48 
tasks by the same experience groups appearing in Table 6 is presented in Table 7.  In order to 
facilitate comparison, data pertaining to several groups are usually shown in the same table. 
For example, several job types, or s..ill level groups, or groups having various amounts of ex- 

perience are shown together. 

Mil.  GROUP SIMILARITY ANALYSIS 

For purposes of selection and training, it is often desirable to know in what respects the 

work performed by one group resembles the performance of another group.   To meet this need, a 
program has beer written which computes and reports a matrix of similarities among all groups 
identified in an analysis.   This output provides a condensed picture of the interrelationships 
among job types and other groups.   It is especially useful in detecting the need for new shred- 
outs or for combining existing shredouts.   Part of a group similarity summary table is presented 
in Table 8 which shows the overlap of veterinary career ladder groups in terms of the average 
percentage of time spent on each task by group members.  The groups are identified in Table 11. 

IX.  JOB DIFFERENCE DESCRIPTIONS 

Because it sometimes is as important to know why groups are different as to know why 
they are similar, a program has been designed to publish job difference descriptions. These 
descriptions reveal dissimilarities between job types or other groups identified. All tasks in 

the inventory are ordered according to the magnitude of the absolute differences between the 
two groups compared. Group differences are shown for percentage of the members performing 
each task and for the average percentage of time spent on each task. A page from such a job 
difference description is shown in Table 9. 



X.  STATISTICS ON BACKGROUND INFORMATION VARIABLES 

Another program provides an analysis of background information collected as part of a survey. 
The output reports mean, standard deviation, and distribution of responses of any group for any 
variable specified.   Information may be obtained, for example, on the extent to which certain tools 

are used and the types of equipment worked on, as well as the kinds of individuals who use the 
tools or work on the equipment.   The investigator has complete flexibility in selecting variables 
and in prescribing intervals in the distributions. 

XI.  ANALYSIS OF TASK RATING FACTORS 

In most occupational surveys conducted by the Air Force, besides data on task performance 
and non-performance and the relative time spent on tasks, information is obtained on such task 
ratings as difficulty, criticality, frequency, or required training emphasis.   Several of these task 
rating factors may be included as subsamples in a single survey.   A computer program automati- 
cally breaks out the cases responding to each factor, analyzes the data, and publishes the results. 
A printout derived from this program, for 10 groups and for the first 11 tasks in the inventory, is 
presented in Table 10.   The groups are identified in Table 11 in the appendix. 

XII.   FINAL OCCUPATIONAL ANALYSIS SURVEY REPORT 

Finally, a program is available which selects and arranges the job descriptions and tables 

produced by the programs previously mentioned in any desired order for publication.   Verbal texts 
including tables of contents and descriptive or explanatory materials may be introduced as re- 
quired.   The computer is then used as the means for publication of 12 to 24 copies of the com- 
prehensive job analysis survey report.   This report may contain as many as 1,000 pages. 
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Table II.   Identification of Veterinär}' Groups 

Group No» Group Title 

SPC001 DAFSC 90830 Apprentice Veterinary Specialist 
SPC002 DAFSC 90831 Laboratory Animal Specialist 

SPC003 DAFSC 90850 Veterinary Specialist 

SPC004 DAFSC 90870 Veterinary Technician 
SPC005 DAFSC 90871 Laboratory Animal Technician 

SPC006 DAFSC 90891 Veterinary Superintendent 
SPC007 1 to 12 months AFMS 
SPC008 13 to 24 months AFMS 
SPC009 25 to 48 months AFMS 
SPC010 49 to 96 months AFMS (2d Enlistment) 

SPC011 97 to 144 months AFMS 
SPC012 145 to 192 months AFMS 
SPC013 193 to 240 months AFMS 
SPC014 241 or more months AFMS 
SPC015 First enlistment (-48 mos AFMS) 
SPC016 Third or later enlistment (97 *  mos AFMS) 
SPC017 3- and 5-skill level grads basic vet course 

CC\8 3- and 5-skill level nongrads basic vet course 

>.  .      9 7-skill level grads advanced vet course 
u20 7-skill level nongrads advanced vet course 

3021 5-skill level airmen with directed duty assignment 

Si'C022 5-skill level airmen with no directed duty assignment 
GRP001 Veterinary Career Ladders Total Sample 

GRP022 Perishable Foods Inspector 
GRP023 NCOIC Veterinary Training 

GRP029 Egg Inspector 
GRP030 Inspector, Food Service Facilities 
GRP036 Food Inspection Supervisor 
GRP042 Veterinary Specialist (Journeyman) 
GRP046 Laboratory Animal Supervisor 
GRP050 Food and Sanitation Inspector 
GRP053 Veterinary Specialist, Sentry Dog Support 
GRP054 NCOIC Veterinary Services 
GRP072 Depot and Dockside Food Inspector 
GRP111 Laboratory Animal Specialist I 
GRP087 Laboratory Animal Specialist II 

15 



REFERENCES 

Christal, R.E. USAF occupational research projects of tri-service interest. In Proceedings: 

Tri-senice conference on new approaches to personnel-systems research. Washington: 
Office of Naval Research, ONR Symposium Report ACR-76, 1962, 62-75. 

Morsh, J.E.   Job Analysis in the United States Air Force.   Personnel Psychol., 1964, 17 (1), 
7-17. 

Morsh, J.E.   Identification of joh types in the personnel career field.    PRL-TR-65-9, AD-622 
433.   Lackland AFB, Tex.:   Personnel Research Laboratory, Aerospace Medical Division, 

April 1965. 

Morsh, J.E.   Evolution of a job inventory and tryoul of task rating factors.   PRL-TR-65-22, 

AD-629 573.   Lackland AFB, Tex.:   Personnel Research Laboratory, Aerospace Medical 
Division, December 1965. 

Morsh, J.E., Madden, J.M., & Christal, R.E. job analysis in the I'nited States Air Force. 

WADD-TR-61-113, AD-259 389. Lackland AFB, Tex.: Personnel Laboratory, «right 
Air Development Division, February 1961. 

Morsh, J.E.   & Ratliff, E.R.   Occupational classification in some major government agencies. 
WADC-TN-59-37, AD-212 540.   Lackland AFB, Tex.:   Personnel Laboratory, Wright Air 

Development Center, March 1959. 

16 



Unclassified 

Security Ciassification 

DOCUMENT CONTROL DATA - R&D 
(Sacurltr claaaiticalion ol till»,  body ol abstract and indexing annotation mumt ba antacid whan tfl» ovarall raport ta clamaitiad) 

la     REPOKT   SECURITY    CLASSIFICATION 1    oniOINATIN G ACTIUIVY    Corporata author/ 

Personnel Research Laboratory 
Lackland AFB, Texas ^823^ 2b     CROJf' 

3    REPORT  TITLE 

IMPACT OF THE COMPUTER ON JOB ANALYSIS IN THE UNITED STATES AIR FORCE 

4   DESCRIPTIVE NOTES (Typa ol raport and inclu:tva dataa) 

5   AUTHORW (Laat nama. lint nama. Initial) 

Morsh, J.E. 
Christal, R.E. 

6   REPORT DATE 

October 1966 
7»     TOTAL  NO     OF    PASES 

16 
7ft    NO    OF  REFS 

|1     CONTRACT   OR  GRANT  NO. 

ft    PROJECT  NO 

7734 

c  Task 
"73401 

9«    ORIGINATOR'S REPORT NUMBERfS; 

PRL-TR-66-19 

»ft   OTHER REPORT  no/S) (Any othar numbara that may ba aaalfr.ad 
tftlm rafiort) 

10   A VA IL ABILITY/LIMITATION NOTICES 

This document has been approved for public release and sale; its distribution is unlimited. 

II   SUPPLEMENTARY NOTES 12   SPONSORING MILITARY ACTIVITY 

Personnel Research Laboratory 
Lackland AFB, Texas 78236 

13   ABSTRACT 
In keeping with present trends toward the automation of personnel information, tht Air Force method of job 

analysis provides for the exploitation of advances in electronic computer technology.   Computer capability is 
applied not only in the analysis of job inventory data but also in the construction, administration, and publica- 
tion phases of the procedure.   During inventory construction the computer is used to prepare alphabetic lists of 
tentative task statements according to pertinent key words.   This grouping by topic facilitates the detection of 
redundancy and insures the elimination of duplicate statements.   In the administration phase, the computer 
selects the required sample of iob incumbents from current personnel rosters maintained on magnetic tape.   In 
addition, the computer prints names and addresses on appropriate labels to attach to inventories for mailing.   It 
is in the area of occupational data anahsis. however, that the computer makes its most impressive impact.   By 
application of a complex program consisting of over 50,000 instructions, those incumbents in a survey sample who 
perform essentially the same job are grouped together, and a job description composed of duties and tasks is 
published for each such job type identified.   The computer also lists information available for each case and re- 
ports means, standard deviations, and distributions of values for specified variables.   Composite job descriptions 
may also be obtained for any group defined in terms of job-related variables such as grade, specialty, years of 
experience, or specialized training.   Other programs compute and generate tables showing group similarities and 
group differences, thus providing a condensed picture of intenelationships or revealing dissimilarities among job 
types or other groups.   And finally, a program selects and arranges the job descriptions, tabular outputs, and 
explanatory text materials in any desired order and publishes the complete job analysis survey report. 

DD ^, 1473 1 unclassified 

Security Classification 



Unclassified 
Security Classification 

Ktv WORDS 

airman specialties 
animal laboratory specialists 
computer techniques 
duty AFSC 
group differences 
group similarities 
job analysis 
job description 
job grouping 
job inventory 
job survey 
job types 
military grades 
military jobs 
occupational survey 
rating scales 

task ratings 
veterinary career ladders 
veterinary specialists 

LINK A LINK 

Lt 

LINK C 

INSTRUCTIONS 
1.   ORIGINATING ACTIVITY:   Enter the name and address 
of the contractor, subcontractor, grantee. Department or De- 
fense activity or other organization (corporate mulhor) issuing 
the report. 
2a.   REPORT SECURITY CLASSIFICATION:   Enter the over- 
all security classification of the report.   Indicate v aether 
"Restricted Data" is included.   Marking ia to be in accord- 
ance with appropriate security regulations. 
26.   GROUP:   Automatic downgrading is specified in DoD Di- 
rective 5200.10 and Armed Forces Industrial Manual.  Enter 
the group number.   Also, when applicable, show that optional 
markings have been used for Group i and Group 4 aa author- 
ized. 

3. REPORT TITLE:   Enter the complete report title In all 
capital letters.   Titles in all caaes should be unclassified. 
If a meaningful title cannot be aelected without classifica- 
tion, show title classification in all capitals in parenthesis 
immediately following the title,. 
4. DESCRIPTIVE NOTES:   If appropriate, enter the type of 
report, e.g., interim, progress, summary, annual, or final. 
Give the inclusive dates when a specific reporting period is 
covered. 
5. AUTHOR(S):   Enter the name(s) of authors) aa shown on 
or in the report.   Entei tsst name, first name, middle initial. 
If military, show rank and branch of service.   The name of 
the principal «.uthor is an absolute minimum requirement. 
6. REPORT DAT!.   Enter the date of the report aa day, 
month, year; or month, year.   If more than one date appeara 
on the report, use date of publication. 
7a.   TOTAL NUMBER OF PAGES:   The total page count 
should follow normal pagination procedures, i.e., enter the 
numrer of pages containing information. 
76.   NUMBER OF REFERENCES:    Enter the total number of 
references cited in the report. 
8a.   CONTRACT OR GRANT NUMBER:   If appropriate, enter 
the applicable number of the contract or grant under which 
the report was written. 
86, 8c, & 8a*. PROJECT NUMBER: Enter the appropriate 
military department identification, such ss project number, 
subproject number, system numbers, task number, etc 
9a.   ORIGINATOR'S REPORT NUMBER(S):   Enter the offi- 
cial repor' number by which the document will be identified 
and controlled by the originating activity.   This number must 
be unique to this report. 
96. OTHER REPORT NUMBER(S): If the icport haa been 
assigned any other report numbers (either by the originator 
or by the sponsor), ?lso enter this number(s). 
10.   AVAILABILITY/LIMITATION NOTICES   Enter any lim- 
itations on further dissemination of the report, other than those 

imposed by security classification, using standard statements 
such as: 

(1) "Qualified requesters may obtain copies of this 
report from DDC" 

(2) "Foreign announcement at d dissemination cf this 
report by DDC is not authorized." 

(3) "U. S. Government agencies may obtain copies of 
thia report directly from DDC;   Other qualified DDC 
users shall request through 

(4)    "U. S. military agencies may obtain copies of this 
report directly from DDC   Other qualified users 
shall request through 

(5)    "All distribution of this report is controlled.  Qual- 
ified DDC users shall request through 

If the report haa been furnished to the Office of Technical 
Services, Department of Commerce, for aale to the public, indi- 
cate thia fact and «n't the price, if known, 
lL SUPPLEMENTARY NOTES: Use for additional explana- 
tory notes. 
12. SPONSORING MILITARY ACTIVITY: Enter the name of 
the departmental project office or laboratory sponsoring (pay- 
ing for) the research and development.   Include address. 
13. ABSTRACT:   Enter an abstract giving s brief and factual 
summary of the document indicative of the report, even though 
it may alao appear elsewhere in the body of the technical re- 
port.   If additional space is required, a continuation sheet shall 
be attached. 

It ia highly desirable that the abstract of c'assified reports 
be unclassified.   Each paragraph of the abstrsct shall end with 
an indication of the military security classification of the in- 
formation in the paragraph, represented as CCS). (S), (C). or (V) 

There is no limitition on the length of the abstract.   Ho\ 
ever, the auggested length is from 150 to 225 words. 

14. KEY WORDS:   Key words are technically meaningful terms 
or short phrases that characterize a report and may be used as 
index entries for cataloging the report.   Key words must be 
selected so that no security classification is required.   Identi- 
fiers, such as equipment model designation, trade name, military 
project code name, geographic location, may be used as key 
words but will be followed by an indication of technical con- 
text.   The assignment of links, rules, and weights is optional. 

Unclassified 
Security Classification 


